Glucose activation of ChREBP in hepatocytes occurs via a two-step mechanism.
Carbohydrate response element binding protein (ChREBP) is a transcription factor that mediates glucose-responsive changes in gene expression in hepatocytes. In the current model for glucose regulation, inhibition of ChREBP in low glucose occurs in response to cAMP-dependent protein kinase (PKA)-mediated phosphorylation of residues S196, S626, and/or T666. Activation of ChREBP in conditions of increased glucose results simply from reversal of these inhibitory phosphorylations. To test this model, we analyzed mutant forms of ChREBP that lack one or more of the proposed PKA sites and found that these forms of ChREBP still require glucose for activation. Additionally, cAMP levels in cultured hepatocytes were negligible in low glucose conditions, indicating PKA should not be active. Finally, overall ChREBP phosphorylation did not change in response to altered glucose levels. We conclude that in addition to its repression by PKA, glucose activation of ChREBP involves a second mechanism that is independent of PKA phosphorylation.